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BULLETIN No. 26. 
Sub-Irrigation versus S urface Irrigation. 
BY J. W . SANBORN . 
It has long been held that irrigation water applied beneath 
th e surface is better than surface irrigation, in relation to the 
amount used, the temperature of the soil, the amount of e\ apora-
t ion, washing of soil "nd yield of crop, including quality of crop 
r eceived . Though philosophically there would seem to be little 
doub t that the propositions are well taken, sub-irrigation as an 
economical process has been over-pres ed by som e as a mean of 
very greatly curtailing the amount of water used . There are 
those who have asserted that only one-tenth of the water applied 
by sub-irrigation would be found necessary to substitute for that 
required by surface irrigation. Such claims are the untempered 
claims that enthusia ts frequently make in new methods proposed. 
But if the claim for sub-irrigation be granted we are coilfronted 
with the cost of preparin~ for the application of sub-irrigation,. 
and our practical ability to distribute it rapidl) enough through 
the soil to me~t the wants of growing plants. 
In 1890 the Station attempted to lay perforated cement pipes 
with protected orifices for the exit of the water, but failed from 
inexperience to secure the ucces ful use of such pipe . Water 
ways in the soil were laid as stone drains are made, and at about 
eig hteen in~hes deep. Into these the water was let at the head of 
each plat. Unfortunately, in order to lay the tone drains it was 
necessary to pas through the surface soil into the rather open 
gravelly soil below, through which the water oaked although it: 
2 
ro "e 0 the urface above the drail r a ily and m ade. ome lateral 
m ovement. 
During the . ea on f 1 92 \\-e ~ ucce ' : uHy laid perforated 
cement pipe The~ e pipe were laid twel\' feet apart , about one 
foot d cp . Tb \ ater entered at the head of the plat in one chan-
ne l from \vhich the tbree pipe d ivera-ed fir t at r ia-h t angles, and 
the n alo ng parallel line the lena-th of the plat endin a- at one point 
at the extreme end of the plat. A thi ) . int a ci. tern wa dug 
in onler that we mia- ht flu h the pipe whet required . Perfora-
tion ,- ,,,'ere made eyer 7 twelv e feet . Into the 'e w oode n pluo- were 
pIa e 1. The~e plug contain d ho le throua-h which the w ater 
could flow: 0" r the plug" were placed can to prc\rent the oil 
from cloo'gi n o- them . 
For .the third ea on the under-drains di , app intecl us very 
much. '\ e opened them up tbe fourth y ar and made the perfo 
ra ti 11. in th plllO', laro-er in r ler to . ecure a fr eer flow of water, 
bu t with 110 better lI cce . 
\1\' e kept no acc unt f the co t of th . cement dra in ' a co t 
wi ll vary in varyin o c mmunitie, and it "eern utterly beyond 
economi al 1I e for common farm crop " a m oun ing to several 
hu ndred dollar p er acre. 
The followin g ta ble iYe ' the yield f rom the tone under-
gTound pa age ' a nd from the cement d rain. The second set in 
the table wa the tone 'y tern . The yield , are give n in pounds: 
TABLE No. J - UB-IItRIGATION VS. 
Crop of 
190, 
yield. 1-----;----:- 1 - --,--:-- I .-! Totals. ~ 
til Y ie ld. 
. " ~~ ~ . ~ ~ ---;-:-~ .~ ~ .~ I ~ ~ f ~ E ~ ~ .§ 
_________ ~_ . . rn .. . I~ - ri1 ~ _ ifJ ~- -~ ?: .!~ -
Sub- irrig at ion, gra s .... . . ... . . .. .. ]60 14-0300 .. .. 
Surf ce irrigation. " . .... . .... ..... . .... lM 3:)0580 ..... . ... 
uh-irrigation, wheat 2 40 1 4tl .5 " .5 :\7 33 .. .. .... 111 .5156 .S 
Surface il'rigaton. ' 4-1 ,l6.:i 7 '.5 4:"\ 65 : ... ... 129.5227 .5 
Suh- irrigation. ,\ I 
Surf . irrigaton , \, I 
112 .. . .. 14 .5 :):"\ . . ....... 142.5 312. ij 
T .. , , !) 12:) ..... W 116 ..... "11 '" 241 
-------------------------------- ---
b"irr iga io . g J·ass . . .. 
uri C~ i rrigatioll ... 
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DRY MATTER OF H Y. 
W t . ofhay, Wt.ofhay. 
] 92. 1 9:3. 
160 
1 0 
]W 
:33() 
Dry 
matter 
1 92. 
] 12 .06 
11:)6 .50 
D r y Total 
matter d r y 
1 9:~. matter 
127.49 269.55 
33~ . 14 ;:'05.6:1 
T he onl y noteworthy fact in the table i' the failure of th e 
lIb-irrigation y . tern in cro p y ield w hen compared to urface ir ri-
<y, tion . Thi- wa. notewor thy in the fou r th erie, devoted in I 9l 
and I :19 .3 to o-nt. . g ra h ein g a crop that requir a large amoun t 
of w ater wil l how m ore ma rkedly the inAuenc of a uffi cient 
anll)lm t f wat r tha n \ hea t, and til i. i quite de i i\·e . 
The f llo\\' ino- tab ul ar d ata ill exp lain the rea on of the 
fClilure II our .'oi l of ub· irr ig ation thi o il beino- a . and v loam at 
t he ) int w here t he 'ub -irri g ati n \V a::, t ri ed : 
T BLE o. 2.-Mo l STL· IO~ 
D TE OF 
• ' AMl-'T.I ' T. 
'l'otul . . . . ... . . : . i 9 2-1 42.2:) ~6.95 106. 26 
~vnrtlge .. _ . . .... . 6. 09 2.07 .17 
.P lat l' -1-. ' uduC'e irrigatioll , wheat. 
Plat 1 5- ' ub-il'rigatiou wheat; ce meut lh·aill . 
Plat 1 ·- .:::iulJ-ir'l'igution, grass; ce m e llt drain. 
P lat l' 7 nrface il-rigatioll , grass. 
R E)IAR K . 
I t will be . een on reviewing the e few figure: that the late ral 
-Ao w f w ate r in ' andy loam i . exceed ing-Iy ' low and not eq ua l to 
t he v aporatioll fr om the leave and s il f the oTo w ing cro p. 
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Some crops evaporate from one to two million pound of 
water during the growing sea on, aside from that which take 
place on the surface of the soil, and in ordinary soil the lateral 
movement of water in the pipe system is too slow to opply the 
needs of the plantr. This fact is familiar to engineers and investi-
y 
gators of the movement of water in soils by capillary action or 
by tension, as it is now called. 
At my request Prof. E. S. Richman, horticulturi t made t l e 
experiment with inverted V -shaped troughs placed along a row of 
grapevines; These trough had apertures or break in them. 
This system Prof. Richman will report upon, but in general I w ill 
say that where the aperture wa made near the vine he report that it 
succeeded quite well. In California sub-irrigation ha been u ed in 
orchards, the water being let out near each tree; but a the root of 
trees in an orchard completely fill the entire pace of oil it w ill ap-
pear that the system cannot be permanently succes ful, for the reason 
that the roots of trees should be encouraged to follow their natural 
positions in the oil in <:>rder to increase the area from which they 
draw nourishment and moi. ture. . The exit of water near the tree 
tends to narrow the feeding area of the roots of the tree, and so 
create an excess of water in a very narrow region, a the lateral 
movement of water in mo t oils can not possibly be equal to the 
nece sities of growing crop . But to in any way make it ucce sful 
for farm crop would reqaire pipes within a few feet of each other. 
It i true that where sandy oil overlays impervious clay the lateral 
movemen t of water will in time become adequate for a crop ' yet thi 
is by another law than the free movement of water by tension in 
the soil, for where it ha th e choice of a down ward m ovem nt by 
grav ity it will take place much more rapidly than the lateral m ove-
ment, the lateral movement nev r being equal I believe upon 
ordinarily open ub- oil and ordinary soils, to plant qemand . 
T able No.2 leals w ith the qnestion of the infl uence of dif-
ferent methods of irrigation on the temperature of the oil and the 
temperature of the air above . Theoretically w e might infer, if 
irrigation occurred on the urface, that evaporation would be 
increa ed and the ab orption of the requi ite heat to accomplish 
this end would cool the atmosphere immediately around the plant. 
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If the atmo~ p here i cooled about the p lant it will p robably hav e 
an effect up n the g row th of the plant in q uantit y and in q uality. 
The following tab le g ives the data: 
T A B L E N O.3-T E MP E R AT UR E OF OI L A ND I R ABOVE OIL, 1893. 
W H E AT- SURFACE I RRIGATION. WHEAT-SUB - I RlUGATION. 
, 
D pth ta ){e n in inch s . Depth take n in inch es . 
-----------------------------------~----------------------------
GSASS- uB-IRRIGATIO~. GRASS- S R F ACE I RHIGATION. 
Depth t ul{en i n inch e s. Depth tak e n iu inc h e", . 
Bulb. 4 I 1121 j~1 j~ 1 j; 112 j~ t~ ~~ ~ Sl ~ Sl -< Sl ~ ~ ~ .~ ~'i 
- - -- --- - - --- - - ---- - - ---- - - -- - - -- - ---
J une LO..... 62 59 91 75 .5 
J u ne U .. ... 64 59 64- 67 
June 18 . ... . 66 61 88 85 
June 2-2 . . ... 65 60 86 .5 86 
J u ne 26 .. ... 76 58 77 84 
June 30.. . .. 69 58 73 77 
J u ly 5 ... .. 72 61 97 92 
J u ly 10 . . .. . . 74 63 73 79 
J uiy U .. • . 74 59 86 82 
J uly 18 ... . . . 115 79 1 67 65 90 87 
July 22 .. . .. . 121 9 83 83 98 92 90 108 72 68 67 96 92 90 
J uly 26 .. ... 105 1 80 80 5 83 84 72 69' 66 85 4.5 1 
J UIY 31 ~ . .:..:...:.:. I UO----~-~~-~~-103 _~~~-=2 ___ ~ 
Total. .... 1(25 .51095 976 .5 9« U77 U53 U15 1123 90.5 830 805 1098. 51098 1072.5 
A Yerage ... 109.6584.23 75 .18 72 .6190.53 is .69 85 .1 86 .38 5 63 .8H1.92 84.5 84.46 82 .51 
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The tabl i ery deci ive on the p oint ra i ell . T he tern r -
a tm > of the oil i higher with ' ub-irrig ation anll the temperature 
arolllld the plant i al 0 hi o- he r when sub-irrigation i practiced 
than w hen ur face irrigation i.' practiced . Thi might not ha e 
been the ca e however had the nece sary amoun t of water b en 
actually supplied by ub-irrigation. T he p resumption i how v 
t h at it w ould have been warmer by the ub- ir ri ation proce ~ . 
7 
LA E .. L LOW O F WA1ER. 
T o ascertain he ra e of lateral mo ement of water after it 
wa fir t turned into the pipe .. . a trene h was d uo- at right an Ie to 
the receivin pipe an 1 the rate of m ovement of water from the 
p ipe mea. ured in inche ' : t diffe r nt date . 
011 'aturday I - th at IO a. m . water '" a turned in. At 
I p. m. it had p read one foot from the pipe . t 5 :30 it had 
reached 1.5 feet. n lInday at a . m . it had reached 2. feet. 
At 7 p . m. 'unday it reached 4 feet from the p ipe. ?-. londay 
at 7 a. m . it reached fee . .f n accident prevented furt b r ob -
~ e rvation .' fr m hi point. 
At another olltle from the pipe on aturcla, 15th, at - :30 
p . m ., an opening wa.- made in th e oil. The next night at - p . m . 
it had 1 read 2 feet and Mond ay at 7 a. m . it spread 2.5 fee t. 
I I \Vedne 'uay the 19th a tart at another point wa m ade. 
It was then + feet fr m the pipe . Thur day, the 20th, at a . m ., 
it was only + feet '3 inche .. · a t 7 p. m. + fee t 6 inche. Friday, 
21 t, at a . m . + feet inche. . O n Saturda 22d, at a. m ., it 
was 5 feet· at 7 p . m . 5 feet + inche . unda ) ,23d, a. m . 5 
feet 7 in che . . a 7 p. m . ,- fe et 10 inch es. 
In another openin from the nor th pipe it wa foun 1 to have 
pas ed from \ iV edne.,day t ill Thur day night 18 inch e~ . ~ ex t 
Friday morning at a . m . it ,\ a ~ 2 inche . aturday at a. m ., 
30 inche . a t 7 p. m . 34 inche and on Sund a) mornin o- it had 
mad e no furt her p r o- re fr om that point. 
Thu i t w ill be . ee n afte r pre ing out from the pipe for the 
first three or four feet or 0 th e prog re s for an entire da i me as-
ured by a ,ery few inche~. O f course the further it i fr m th e 
pipe th e m ore urface there is for evaporation . and, therefore a 
les supply p er quare foot of urface. In a hort tim e, rafter 
passing a few feet from the p ipe evap oration oon equal the per -
colation and it reache a point where the wat l' w ould not 11 pply 
even the m , t moderate growtb . 
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UMMARY. 
1. Sub-irrigation, whether by large open drains or by the 
ceme n t pipe system, fails to upply moi ture enouo-h for growing 
crop ' . 
2. The lateral movement of water w as too slow to furnish 
the requisite supply for the e 'aporation of plants, being at the rate 
of a very few inches per day. 
3. The sub-irrigated oil was warmer than the surface irri-
gated oil. 
4 . T he atmo phere around the plants, to the height of twelve 
inch e , was warmer by ub -i rri~ation than by surface irrigation. 
The ub-irrigated plat did not contain as much moisture 
as th urface irrigated p lat. 
6 . It is concluded that for the College farm the lateral move-
me nt of water cannot be made rapid enough for maximum crop 
growth. 
7. The system is too co tly for ordinary fa rm crops. 
WATER FOR IRRIGATION. 
BY AM E L FORTI E R. 
INTRODUCTION. 
The art of irrigation ha been practiced 1ll tah for nearly 
half a century. Perhap in no State or Territory within the arid 
domain are the beneficial result of irrigation 0 apparent, and yet 
none po e e Ie accurate information on the ubject. 
ince the agricultural developmen t of thi T erritory depends 
a lmo, t wholly upon the amount of it av ailable wat er supply, and 
the u e that is made of that supply, the officer ' of th e A g ricultural 
College, at a meeting held in M ay 1893, decided to expend a 
small urn in collecting data p€rtaining to irrigation in different 
part. of the Territory. 
T h i ta k wa as igned to the writer, who began field work 
on the th of June and ended on the zd of September. The re-
sul ts of a portion of the work done are embodied in the following 
page .. 
That the inve tigation are incomplete, the writer well knows, 
but when the reader i informed th at the work wa done by one 
person in Ie than three months, at a total co t to the Territory, 
apart from wage, of Ie than $95.00, which included the use of 
instrument, measuring device, team " personal and traveling ex-
pense l calculation, etc., it i thought he will not be disposed to 
criticize . 
The d ata collected come naturally under the three headings of: 
( I) Duty of Water. 
( 2) Waste of Water. 
(3) A v ailable Water Supply. 
o 
T - I' \\'" TER. 
Fr m an agri ultural _landpoint the ini o'a tin dl1t · f water 
that amo un t o f water v hich when applieJ to a i,'en ar ~ o f 
culti vat d o il v\ ill pr duce he b e t re 111t.. 
In Utah Ie , than one p r cent. f the entir area i irri apd , 
the available water llpply with a few ex ception" ha been app ro-
priated hence the future a(~vancement f irrigation cl,ieAy depend 
upon a more economical u e of water. That a much hio-her , e rvice 
can b obta ined i e" ident fr om he' figure o- i,'en in the nc. f w 
page.. . In many loc(l li tie. a miner inch r I' 50 part of a <::L'c ~nd -
foot (Cll b. ft . per ec. 19 l1!-'idered nece , ary for 11 e ac re ''I' h r ,a 
in ' ollthern alifornia the , arne quantity irrigate un an a,' 
eight acr " There i. theref re , mu ch to be hoped for a re 
irrigation in tah . By , t rin? ~ mall percentage of the urplu' 
flow, b p reyentin 10 in tr 'lI1~mi ~ ion , and by a more ec IH mica l 
u e it i. b el ieved there is w ater enough av:-tilable t wate r a I f 
the alle land . . 
The 10 of w ater incurred in pas .. in g fr m the cre k r nv 
to the roots of tl~ e cul t iyated pla nt, m ay be ca n idered llnd r 1 
head, : 
( I) L o in tran ~ mi ion . 
(2) La in the field . 
To implify in orne mea ure 
water- the fir t of th :e l o~ ' e . \Va, 
water a it entered the field . 
hi in tricate ubject-dll . f 
elim in ated by mea 'uring t .e 
The rainfa ll for J lin e J ul r and All u ·t of 1 9 in th 111 r th -
ern part of the T nit r T wa o nly 7,( f -an inc h . 'fhi indicat 
a n extremely 11' T ea: n . The a e ra e depth o f wa te r including 
rainfall ~pread over the urface in the ten fie ld te ' ted \Va ' I 4- 10 
inche. In an a erage sea on the r a infall d urin 6' the irrivating 
period, might be thre o r m ore inchc which would li mit the e 
of irri, ated water t nearly one f at in d pth , a highly credit 
re ult. 
I I 
TE T KO . I A ND 2 . 
On the farm of W . . Parker & S on Ri verdale We 0., 
a plat of strawberries, too young to yield, 75ft. by 30ft. con-
taining an area 0f 3-5 of an acre and a plat of cauhflower, 25ft. 
by 21 0 ft. , containing 78 of 'an acre were mea ured and w eir 
placed at the h ighe t corner of each plat. Mr. Parker ha an 
abundance of water, 0 that the high dut attain d in the, e te t i 
due to the low elevation of thi portion of hi farm and the 
kill and intelligence employed in t he applica tion of th e w ater. 
Date of 
W a tering. 
1893 
~':J'e-3 ::::·.: ::·. :: ... ~ 
" 14 .. .. . . ... ... .. 2 
" 21 .... .. ........ 1 0.9 
" 2 .. ... ... . ..... 0.7 
July 5 .... .......... , 0.6 
., 19 .... .... .... .. 1 0.6 
August 14 .... .. .. , . 0.7 
Totals, . . ... , . ..... , 9.5 I 
R a in .... . ........ .. .. . . .... . 
Total depth 5Yz in.= I .... " .... . . 1 
Depth 
in ft. 
.07 
.06 
.07 
.05 
. O~ 
.03 
.112 
.02 
.35 
.10 
.45 
Dat of 
Watering . 
1893 
il~;le ·3 ·.·.:: : "::·. :::: " 0.9 
" 14 .... . ....... .. 0.9 
" 21.... ..... .... . 0.6 
" 2.. ........ .... 0 .5 
July I) ...... .. ...... 0.4 
" 19.. .. .. .. ... . 0.5 
\Total depth , 14 i n .= 1. ... .. .. .... I 
D pth 
in ft . 
· .. :iz .... 
.12 
.H 
.10 
.12 
.01 
.69 
The amount of cau liflo wers rai e 1 on the above p lat \Va I 900 
lb ., or at the rat of about 7 Yz tons per acr . 
A s uming the irrigation period to cover 10 day s the c r re -
pondin g duty of one econd-ft. of vater for the caulifl "vel' 
would be 29I acr . , and for th e ·trawberrie · about 66 acre:,. 
TE T JO. 3. 
On the farm f R euben H~ath Riverdale \I eber '1 0 . ea t 
of Mr. Parker' , but on bench land , a te t wa made of a field 
planted in tomatoe, . In thi case the tomatoe were wa ered 
twice before the w i1' wa set but approximate 1 pth for the e 
are given in th foli o" ing tab le ' 
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TOMA TOES, 27ft ACRES . 
Date of Watering. I r o. of Hours ·1 Depth in ft . 
JUD~93i .. .. ...... .. .... . . ... . . .. . ..... .... . . . .. . . ...... . . . . . 
" 11 .. .. . ... ... . .. ... . ... . .. .. .. .. . . . . .. ....... : . . .. .. . . 
" 18 . . ....... . . . . .. .. .. . ..... . . . . . .. . .. ... ... . . . . .. . .. . 
J l!,ly 2~ :::: : :: :: ::. : ::: ::: : : ::: :: : ::::: r : : : : : : : : : . : : : : : : : : : : 
9 . . ...... .. . ...... . . .. . .. . .. . .... . .. . .... . . .. . . . ..... .. 
16 .. .. .. . . . .. . .... ..... . . ... ..... ... . ... . ..... . ... . .... . 
23 ... .. . . . . . .. . . .. . . . . . ... .. .. .... .. . . ....... ... .. .. ... . 
30 .. ............... ..... .... ........ .... .. .. .. .. .... .. 
Aug. 6 .......... .. . . . ..... ... . .. . ..... . . . . .. . . ... . . . .. . .... . 
" 13 . ............ . .... . .. . .. . ... .... . . . . .. .. . ... . .. . . . . .. . 
27. ........ . . . . . . . . .. . ... .. . . . .. . ................... . 
3 
:l 
8 
4-
5 
4-
6 
5 
4-
4-
3 
5 
i~~l.S.' . ~~ : : : '. : : : '. : : : '. : : : : : : : : : : :: : : : : : : :: : : : : : : :: : : : : : : :: : : : : I ..... .. ~: . . .. . .. 1 
Total d epth 24%: ins . = .. ..... .. . .... ... . ..... .. .. ...... .. .. I .... ...... .. .. .. I 
. 14 
.14 
.14 
.12 
.2( 
.22 
.24 
.17 
.16 
.16 
.17 
.15 
2.05 
.02 
2.07 
After deducting wa te the 2 Yz acrec; produc{;d 24 tons, or at 
the rate of nearly 10 tons per acre. 
The length of the irrigation period- from June 4 to August 
27-wa 84 day. Taking this period, the corre 'ponding duty of 
water for each econd-ft. i 8 1 acres, but a suming that the water 
can be 11 ed over a period of 100 days, the duty is increa ed to 97 
acre . 
TEST N0. 4. 
Box Elder County Poor Farm is located within the corpora.te 
limit of Brigham City. A portion of this farm, containing 4n-
acres, was separated by a furrow from the 'remainder, and water 
conducted to it through a small lateral on which a weir was placed. 
T he depth of water on the crest of the weir was read to sixteenths 
of an inch, and the duration of flow to five seconds of time for 
each watering, and both recorded by Supt. Tho. H. Crompton. 
Straw berries, too young to yield, occupied J Yz acres, and the 
several crops raised from the remaining 3-h acres, are given in 
the fullowing table: 
13 
Alfalfa. Squash. Peaches. Plums. Grapes. 
--- ---------
Produce . ... .. . .. .. 9 tons 4 tons 4201bs . 350 lbs. 11501bs. 
Irrigation period-May 16 to September 26-in days, 133. 
Depth of irrigation water in inches, 23 . 
Corresponding duty of water in acres, 133 . 
Corresponding duty of water for a period of 100 days 103. 
TESTS NOS. 5 AND 6. 
Cherries Total in lbs. 
- --
---
501bs . 27,970 
One of the best cultivated farms in North Ogden, Weber Co. 
is owned by Nathaniel Montgomery. At the reque t of the 
writer, the owner undertook to a certain the amount of water 
m~ed on a particular field during the season. The field chosen 
contained a trifle over 67{ acre, of which 27{ acres were in barley 
and the remainder in corn. 
BARLEY, 2. 26 ACRES. CORN, 4.04 AClm 
Date of No. of Depth Date of No . of 
Watering . Hours. in ft. Watering. HOllr 
15393 1893 
June 9. .. . .... .. . . . . 14 0.31 July 7 ... . ... ..... .. 16 
29 .... .. .. . . .. 15~ 0.29 23 ......... . . 16 
. . . . . . ...... . ... . . . . ...... .. . ....... ... . . . ... August 8. . .. .... .. . . 16 
::", , .1 '''' I :: 1::::~"3 J ~ I 
Total depth 7~ in.=I ..... . .. .. . . / 0.6 /Tota l depth 3~ in.=I. . .. . .. . ... 1 
The yield of barley was 125 bushel per acre, 
and of corn .. . . .. . . .. . ... 130 or 30 
Depth 
in ft . 
0.12 
0.10 
0.08 
0.30 
0.01 
0.31 
If we take as the irrigation period the interval between the 
first watering and the last, we get a corresponding duty per ec.-
ft. for barley of 73 acre s, and corn 220 acre. 
Granting, however, that the water can be u ed on other crop 
a sufficient time to make in all a period of 100 days, the d uty then 
becomes for barley, 330 acres, and for corn, 660 acres. 
Th ' te h were nl<ld e in B o," Eld er Coun ty, on the f arm of 
Henry K tter vl'ilO ' e on \Y. F . Kot ter, aided th writer in co]-
lectin<Y he nec 'sary dat::l . A three-a re fie ld , having a trifle over 
I M acre plante I in on ion ' , and the remainder in Goodrich pota-
toe i rod uced , - ton ' of nion and 5 0 0 bu hel of potatoe , or at 
t he f a e per a re f 19% ton on ion and 423 b u hel of p otatoe , 
the fo il wing nJl10lln t of water bing lL ed: 
____ P_O_'I_' __ -:--___ --:--___ r 
Date of 
W at ring. H O ll)" . in ft . Wat ring, 
Depth 
in ft . I 
No , of Depth I Da t e of 
-1-~ --1-----'------~-1:-;c:;9:3:--- ---~ ----;-----
J ~.ly 1 t: : : : : : : : '. : : : : : ~ : ~ : ~~~ J u 11 ~:~ ........ . .... ~ : ~ J~ 
.. 2.t .. ... .. :1.5 .29 July -r :·:: ::::::::. 9. 0 .4-1 
Aug. 4... ... ..... ... J. .1-1- " 1:~ ... .. ......... 7 .~) . :14 
•• 15. . .. .. . .. ...... :~ . :'i . 2~1 24 . . .. . . . . . . .. . . 9. 0 . 4,1 
.. 25..... ... .. . .... i.O .] 6 IAUg. 4.... . . ........ .0 . :~6 
~ .. ~~: ~ ............ : ... : ... .. :: ..... ~ :O .... .... . : ~6 .. .. ;: ~L ::: : :::: : ::: 6:8 :~~ 
....... . .. I ept . 5 ........ . ..... 6 . 0 . 27 
_ft~~_~~_I~,, 7~.:_:_: :_:_ .. :_:_::_._::~.I~. -.. -.1-.~-: 0-. . _._ ..71 ___ ~I~-~-r-;;-'.-~:-:-: :-:-::-:-::-·-··-· ~I .--6f_) ._0_~ __ 2:8~ 
T ot a ld pth16% i n.~ I. ........... r 1. 39 !Totaldepth 3:'i Y2 iu.= I. .. . . . ... . . . r 
Cor r esponuing duty of w ate l' for a period of 100 day 
Potato . , 1 ~:3 acr es pel' . econd-ft . 
Oldo ll , 67 
'1'E T ~O . 9 AND 10 . 
2 .96 
The foll owin o' table h ow ' the variou : depth of water ap-
pl ied to a portion o f th farm f N el Mad on, of Brigham City. 
It will been th at the peach orchard \Va watered thirteen time 
durino- the : elt on, and that the total amount of water applied to 
the fi eld would ha ve been insufficient to h ave co\'cred it to a depth 
o f 12 inch e ' . Thi, how. an economy and kill in the use of irri-
o-ating water seldom urpas<::ed in Utah. 
Mr. Mad on wa unable to keep a reco rd of the peach crop, 
b ut the ' t ra wbe rry plat produced 500 Cel es. 
Date of 
W~\tf'dllg. 
1893 
M y 20. .... .. ...... 3Y2 
" H .... . •... . ..• 31~ 
J un 1~ : " ...... .... ~~ 
6. . .. .. .... .. .. 3Y2 
July :~...... . . ... . . . 41 -6 
.. 10 .. . ........ ... 5 
31.... . ......... J Y2 
Aug . 15 . ... . ... .... . 3~ 
" 29 . . .......... .. 2 
ept.12.............. 1 
u 1.... .. .. .... .. 21'f 
D pth 
in ft . 
0.2] 
0.21 
0.22 
0.21 
0.22 
0.30 
02;") 
0.0, 
0 .] 
0 . ]0 
0.04 
0.1::1 
1 9"03 
June 27 ...... .... . . . 2.00 
July 4.. .. .......... 1..50 
" 10.. .. . . .. .... 1. 20 
16. ... ... . . ... 1.00 
21 .... ... 1. 25 
:H...... 1.50 
A~!g · lL::·· :· .. .... t;3 
22 .. " .. ... . .... 1.50 
29.... .. ... . .... 1.50 
pt . 5.......... .... 2. 25 
12 .. . .. ... .. . . 1.66 
19 .... .. .... .... 2.00 
Depth 
in ft. 
.07 
.05 
.O! 
.05 
.04 
.07 
.05 
.0 
.12 
.09 
.11 
Total.12.... . .... I :30 .6 I 2.];) jTotal,1:3 ·········· ··1 20 .~ \ 
_R....:a.:.-i.;:..n....: . ...:._ . ....:  _._ .. _ . _ ._. _. '.:.,-' _ ._. _ . . _._. _ . . _._. '-,;-_O_._]_~ _-:-R_ain .... . .. . . .. . ... .. ..... . 
.93 
.07 
TotaLd pth 27~2 jll .=I. ....... . .. \ 2 .30 l'l'otal d pth 12 ill.=I. .. ..... . , .. J 1.0 
('O l"l"SP nding duty fw nt ['fol'a pel"i dofJOOdnys : 
,' trrn vberrie 9:3 ncr p e l' ~ oud -ft . 
I' ach Orchard, 2] :3 
The preceding te -t::; ar lImmari%ed In t he foil w ing table . 
The ~ m[\ ll a mount of rain which fell dur in<Y t he irri ating . ca 011 
is included under the heading 'D.epth of \V atel', and the duty i 
calculate 1 on the general ba 1. of 100 lay ' : 
No. of 
Te t . 
1 
2 
:l 
4, 
5 
6 
'j 
to 
Mean '" 
}\illd of Cl'Op. 
trawberde .. . .... . ... . 
Cauliflower . . . . .. .. . . . . . . 
Toma toes ..... . . . . .. . ... . 
Mixed crop . . . .. .... . .. . 
Barley . . ..... .. . .. .. . .. . . 
Corn . .. . ........ . . . . ... . . . 
Potatoe . ... . . .... ... .. . . 
Onion .. . . . .... . . . . ... .. . 
, trawbel'rie . ... . ... . . . . . 
Peach Orchard . . . ... . .. . 
D EPTH O~' "\YATER . 
5 t4-
l ~ 
24% 
28 
714. 
:1 %: 
16% 
:J5 Y2 
27~ 
12 
164-10 
0.45 
0.69 
2.07 
1. 92 
0 .6l) 
0.31 
l. :39 
2. ti 
2 . :~O 
1. 00 
1.37 
500 
291 
97 
10:! 
:1:30 
060 
H3 
67 
93 
21:~ 
256 
P roduce 
per Acre . 
7Y2 toll ;. 
10 " 
551"; ' ~~l ' hei ' " 
30 " 
423 
19 Y2 tou 
300 ca es. 
'0 r eco rd . 
WASTE OF WATER. 
By referring to the fir t article, on "Duty of Water,' it w ill 
be seen that the losses in irrigating waters were divided into wo 
general cIasse , viz: ( I) Lo s in transmission; (2) 10 in t he 
field. Only the first cIa will be here considered . 
The volume of several canal and creek at different p oint 
were ascertained last summer, and the re ult of the e mea ure-
ments are recorded in the following page for the purpos of 
determining approximately the percentage of water wa ted in 
conducting it from it natural channel to the farm to be irrig ated . 
LO GA J, HYDE PA RK AND S MI T H F I E LD CA AL. 
This i the highe t ditch taking water from L og an river, 
Cache county. It head-gates are located about one and one- half 
miles within the canyon, and it direction after lea ing the river i 
northward, toward the town of Hyde Park and Smithfie ld. 
Logan city owns more than one-fourth of the tock of t he canal, 
and receives its domestic supply therefrom. 
To determine the 10 s d ue chiefly to percol ation along the 
upper 7,000 feet two mea urements were made, with the following 
result : 
DATE. Wher e m easured. 
August 31, 1 93 . . .. . . . .At head-gates . .. . . . 
- -1 :;;:::;::: a'LIi!I 
Augu t31, 1 93 .. .... . 7,000 ft.. below hea d -gates 
-
Discharge. Diffe r e nce, P ercent age 
in sec.-ft.. i n sec.-ft. of loss. 
4 .0 
26 . 7 21. a 44 
B E AR R I VE R AN A L . 
The we t branch of the Bear River canal y tern ha it · 
head-gates in Bear River Narrow, Box Elder county , and flo ws in 
a southerly direction through the canyon for a di tance of three 
miles beyond, to what is know n a th e Corinne head -gate. , w h ere 
it divide. 
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This canal ha a theoretical carryin g capacity of 1,000 sec.-ft., 
u t at the time the measUl ements were made the greater part of 
t he water had been turned off. 
DATE. Where measured. 
eptember 1. 1893 .... At head-gates .... .. . . ... . 
September 2,1 93 ... . About 3 miles below . .. . . 
eptern ber 3, 1 93 ... . About 5 miles below .... . 
71.2 
6 .9 
66. ( 
Difference, Percentage 
in sec.-ft. of lou. 
4. 6 7-10 
MOUNTAI \ VATER TREAM. 
K orth Ogden, owing to its sheltered po ition, i well adapted 
o fruit raising, but a large portion of its be t fruit-producing area 
i till unreclaimed, owing to the want of water. These unre-
claimed land sell for from $5 to $10 per acre, wherea , adjacent 
l.and with a water-right can seldom be purcha ed for less than 
$75, and sometimes bring $100 per acre. Thi tract is watered 
b y ( 1) Mountain Water stream, (2) Rice creek, and (3) the North 
O g den canal, whic~ latter conducts water from Ogden river and 
h a an a erage capacity of 18 sec.-ft. In order to determine the 
probable percentage of loss incurred in conducting the waters of 
he m ountain creeks over a rocky, gravelly urface to the farms 
below a uie of measurements were made on Mountain Water 
tream, at the ba e of the mountain and al 0 near the centre of 
the land which it covered, some two miles di tanto The losses 
due to ab orption, percolation ~md eyaporation in that distance 
averao-ed 49 per cent. 
OG DE N BENCH C A NAL . 
Thi ditch, con tructed thirty-seven year ago, ha it source 
a the m outh of Ogden canyon and wind around the edge .of 
O g den Bench until it reaches the upper portion of the city, whose 
lawn - it irrigate. It receives some seepag e water from bench 
land. and 10 es a part of its flow by ab orption and evaporation 
along the route. The difference between the mall gain and the 
large 1 ss i a folIo ws: 
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DATE. Where measlll·ed. 
June 17, 1993 . .... ... . Near h ef\d-gate .. .. . . ... . 
June 17, 1 93 . .. ...... 7,000 ft. below head-gate 
11 .5 
9.5 
Difference, 
ill ec.-ft. 
2 .0 
DA VI AND WEBE R COU NTIE C AKAL. 
Percentage 
of loss. 
A portion of the flow of Weber river i ' di\'erted into this 
can al, below the Devil's Gdte in Weber canyon. The long flume 
built below the head-gate aff()rded an opportunit) for accurate 
measurement, while the second measurement wa ' made at the 
short flume at the fork of the canal, nearly ten mi les below. 
On the day the test was made a slight shower fell in the 
v icinity, so that the l~ss was due almost wholly to absorption and 
percolation into the porous materials forming the bottom and side 
of the channel. 
The superintendent had all the gates of lateral ditches located 
in this portion closed the evening preceding the day of the test. 
The results are given below: 
DATE. Where measured. 
July 13,1893 .... ...... Ne~r head-·gat~ . . ...... .. 
July 13, 1893 ... .. . . ... 10 miles below head-gate 
105 .5 
78 .5 
HAIGHT CREEK. 
27 .0 '26 
This creek emerges from the Wasatch range nearly east of 
Kaysville, in Da\·is county, and like scores of other creeks is 
allowed to flow over coar e, gra\'eHy materials, down a steep 
descent to the farms below. The flow on] uly 10, 1893, at a point 
i ,300 ft. in the canyon, wa found to be 3T6ij' sec.-ft.; at the mouth 
of the canyon this flow was reduced to 3 ~ sec.-ft., while the com-
binec! flow of all the irrigation streams used by the farmers on 
their fields, at a <.listance of about two miles from the upper place 
of measurement, was I T7 sec.-ft. These figures show a total loss 
of 1190 in 3 160', or 53 per cent. in a distance of two miles. 
To pipe 4 'ec.-ft. of w ater 111 v itrified clay pipes over a 
distance of ' two mile woul} cost, in round numbers, when com-
plete, $4,500, but the profits accruing from ,the cultivation of an 
additional ISO acres should in three years pay for the co, t of 
piping. 
~rAYLOR CREEK . 
A large portion of our water supply for irrigation is taken 
from mountain streams. The usual conditions are, a rugged 
canyon, more or less filled along the bottom with coar e gravel, 
rock and boulders; a deep accumulation of debris, brought down 
,from the mountains extending from its mouth, and over these 
materials there flow a torrent in May and June, but which is 
reduced to a mall stream or a dry creek bed in August and Sep-
tember. The result of the te ts made on Taylor creek , in Weber 
county, will convey some idea of the amount of loss within the 
canyons. On July 7, 1893, this creek was dry at the mouth of the 
canyon; one-fourth mile higher a spring having a discharge of 
M sec.-ft. was measured. Beyond this pring the creek bed was 
again dry. At the forks, one-half mile from the mouth, the N orto 
fork carried on the surface ~ sec.-ft., while the main fork, ab out 
three-fourths of a mile from the mouth, had I ~ sec.-ft. on the 
surface. These several measurements make a total flow of 2 ~ 
ec.-ft., which was entirely lost in evaporation, percolation and 
absorption in the distance named. 
OGDEN VALLEY. 
This valley presents many features interesting to the :1ydrauiic 
engineer. I t i from ten to fifteen mile long, but of less width, 
and wholly surrounded by m ountains excepting a narrow gap 
through which the county road and the river pass on their way 
towards Ogden. This valley is the meeting point of the three 
branches or forks of Ogden river. Middle Fork loses the most of 
its flow in the summer months before it reaches the valley, there 
being only 5 sec.-ft. on the urface in July of 1893. Whether 
this waste reaches the river by seepage some miles farther down 
is a question yet to be determined . 
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By far the largest tributary i the South Fork, which u ually 
carries over 1 0 0 sec.-ft. in the dry part of the season. When thi 
large volume approaches the northern limit of the town of Hunts-
ville it di ~appears beneath the bed, and as suddenly reappear on 
the surface two miles below. The bed over this portion i fille d 
with coal' e gravel, cobble rock and boulders, and it i que tionable 
if it all reappear . 
Again, the upper portion of the valley con ist largely of 
sand and gra\-e l, part of which are irrigated. These irrigator 
claim that the water w hich they spread upon these g ravelly flat 
in the early part of the season tend to increase the flow of Ogden 
river in the late summer months, and prove beneficial rather than 
detrimental to the owners of primary right living in the we ter n 
par t 0f the county . 
It may be of intere t to note that the combined capacitie of 
all the ditches taking water out of the O gden river amount to 
fully 500 sec.-ft., while the river, as will be seen by the gauging 
given hereafter, frequently di charges less than 100 sec.-ft. It i 
not surprising, therefore, to learn that there have been conflicts 
over water rights. For over three years a dozen or m ore ditch 
companies were involved in liti~ation, and although the suit is now 
terminated by a decree of the court, a large majority of the par -
ties interested are still dissatisfied. 
A s a preliminary step, the w r iter suggested to the owner of 
secondary water rights living in O gden Valley that they make 
weekly measurements of all the waters flowing -into the valley and 
the same of all waters flowing out of it, during the next irrigating 
period, and from the data thus collected important facts would be 
obtained, that might tend to harmonize some of the widely differ-
ing views held at present. 
UTAH AND ALT LAKE CANAL . 
T he head-gate of thi canal are located in Jordan nver 
"Narrows," about ten mi les below the mouth of Utah lake. Sev-
eral important changes have been made from time to tim~ in it 
cross-section and grade, during the twenty-five years that have 
elapsed since it was begun. As it is now, the first two miles have 
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a bottom wjdth of 30 ft., side slopes I to I, depth of water of 5% ft., 
and gradient of 6 ins. per mile. The canal is a'bout twenty-eight 
m iles long, has an even grade of 1 Yz ft . per mile after the first 
t w o, and changes in width and in depth a the water i withdrawn 
t hrough laterals. 
There are about forty-five laterals, with u ually a number of 
f arm ers taking water through the same lateral. The boxes at the 
head of the laterals were designed to measure w ater under a 4 -in. 
" head," but this arrangement not proving satisfactory an attempt 
v a made to convert them into weirs. The larger pGrtion, how-
e ,"er, are very imperfect, and the division of water a made last 
summer i chiefly g uesswork. After measuring the discharges 
through each lateral head-gate as accurately as the conditions would 
admit of, the writer fou nd the errors to vary from zero to 30 per 
cent. above and below the required volume. 
On July 25, 1893, there was flowing into th is canal in round 
n umber 185 ec.-ft., and during the following week all the dis-
charge of the laterals were measured, their urn amounting to 
145 ec.-ft. , showing a loss along the main canal of 40 sec.-ft., or 
22 per cent. of the entire flow. 
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THE AVAILABLE WATER S UPPLY. 
In the following table is given the flow of water, at stated 
time, in a few of the ditches, creeks and rivers of Utah. 
The discharges of Bear, Ogden, Weber, Provo, Spanish Fork 
.and Sevier rivers were obtained from F . H. Newell, chief hydro-
'grapher of the Geological urvey . The remainder were meas-
lured by the writer: 
NA1I1E OF 
-W ATER COuBsE. 
SevieT County. 
Whe n 
measured. Where measured. 
:E lsinore canal .. .. . . . Aug. 19, 11-193. Near head-gate ........ . . . . 
Richfield spring. .. Aug. 18, 1 ·93.1,500 ft. from source . . . . .. . 
.Joseph canal. ....... . Aug. 19, 1893 . Near head-gate . . . .. ...... . 
Utah County. 
Provo mill race ..... . Aug. 21, 1893 . Seventh street . .... . ...... . 
Salt L ake County. 
Utah&SaltLakecan'l July 25, 1893 . At head-gate . . . .... . ...... . 
Sandy ditch .. .... . . .. July 21, 1 93 . Near head-gate .. ..... .. . . 
Parley's creek ... . ... Aug. 17, 1 93. Mouth of canyon . ..... . .. . 
Big Cottonwood cr'k . Aug. 12, 1 93. At Mill " B" ... .. . ... . .. ... . . 
Little Cottonwood cr. Aug. U, 1893 Mouth of canyon .. ....... . 
Emigration creek .... Aug. i7, 1 93. Head City flume ....... . .. . 
.Red Butte creek ..... Aug. 17, 1893. Ft. Douglas flume ........ . 
Davis Coun7Y. 
Haight creek. ..... ... July 10.1 93 . Mouth of canyon ... ...... . 
Holmes' cr. N. Fork . July 11,1 93. Mouth of canyon . .. .... ... . 
Holmes' cr., S. Fork. July 11,1 93. Moutb of canyon ......... . 
Davis & Weber canal. July 13,1893. Near head-gate ........... . 
WebB?· County. 
OgdE'ln Bencb canal .. June 17, 193. Near head-gate . .. ........ . 
Ogden Bencb canal .. Aug. 2,1892 .. Near bead-gate . ..... . .... . 
Taylor cret<k ... . ..... Apr. 4, 1891.. Moutb of canyon ......... . 
Taylor creek ..... ... . July 7, 1 93 .. Moutb of canyon ......... . 
Waterfall creek .... . Apr. 4, 1 91.. Moutb of canyon .. .. .. . . 
Bircb creek .. . . . ... . . . Apr. 6,1891... Moutb of canyon ......... . 
Bucecreek . . ......... . Apr. 6,1891.. Moutb of canyon. ... . . 
Strawbel·ry creek . ... Apr. 8, 1891.. Y2 mile from Weber river . 
Paterson creek ...... Apr. 8, 1891. . At Weber river . .......... . 
Warm spring ......... Apr. 17, 1891. Ogden canyon . . . ..... ... . . 
Cold spring . . . . ...... Apr, 17,1891. Ogden canyon . .. . ........ . 
Qgden sewer ..... ..... July 17, 1893. At moutb .... .. ... .. . . . . ... . 
Wate r Supply pipe . . . July 26, 1893. At rese, voir . .. ....... .... . 
Box Elder County. 
Bear River canaL .... Sept. 1, 1893 . Near darn ....... . . . . ...... . 
Box Elder creek ... .. Aug. 26,1893. At Mantua . ... . . . . .. . .. . .. . 
Mathias creek . . .. .. Feb. 13, 1892. At foothills ....... . . . ...... . 
Evans creek .. . ....... Feb. 13, 1892. At foothills ............. . . . . 
Cache County 
Logan river .... . . .... Sept. 3, 1893. Mouth of canyon ... . .... . . 
Logan Hyde Park & 
Smithfield canal . .. Aug.· 31, 1893. Near head-gates ..... ... . . . 
_.t: (d= 
1:::1 . ... 
~~ 
~I.< 
J5(d 
7.3 
2. 3 
9.4 
15 .1 
7.0 
16. 
1 .7 
.. 
10.8 
, 
14.9 
= . 
.... (.) 
~~ 
>1.< 
I:::IQ) (d o. 
Q) "; 
~ .... 
1.6 
1.7 
3.5 
3.1 
' ''2 :8" · 
6.3 
5.1 
.. ·2:4' · 
1.8 
~ I.< t. (d(.) 
,..i:lQ) 
(loll 
~ .S 
12.0 
4.0 
33 .0 
4 .0 
15.0 
20.0 
15.6 
63 .0 
60 .0 
2 .5 
2.3 
3.6 
7.0 
4.5 
105 .5 
11.0 ( .5 
0.1 
Dry 
0 .( 
0.9 
0.8 
2.9 
0.8 
1.0 
2.6 
8.7 
4.7 
71..2 
~5.7 
0.23 
0.14 
250.0 
26.7 
LOGAN RIYER A T MO TH OF ANYON. 
DATE. 
eptem ber 3d, 1 93... . . . .. ... ... . ..... ... . . . .. ... ........ . 
eptember 17th, 1 93 . ........ .. . ........ .... .... ........... .. . .. .. 
ctober 1st, 
October 12th, 
ctober 19th, 
October 30th, 
Novemher 3d, 
November 5th, 
l'Ylean .. . . ..... . ......... . ...... . .. ........ ..... .... .. ....... . 
Gauge Discharge 
height. sec.-ft. 
tQ. 25 250 
to .1 2405 
tQ .13 
tQ.09 
tQ .03 
N·06 
tQ .OO 
tQ .OO 
215 
205 
195 
205 
190 
190 
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BIG COTTO W'OOD CREEK, AT MILL " B ." 
DATE. 
Gauge, Dis-
charge Height in in' REMARKS. 
Month. 
J 
Day, I inches. sec.-ft. Hour. 
1893 
Augu t . .... 12 3:00 Pill 0.00 62.7 
I ~ :: .... 13 5:00 P m tl.00 66. ~ After light r a in . 
... . 15 :OOpm to.50 64.6 
" . ... 21 1:30 pm -0.00 62.7 
.. 
.... 2 1:30 p m -1.25 57 .7 
.. 30 4 :00 pm - 0.00 62.7 Aftel' light rain. Sep~,emb~~: . . 5 3 :00 pm -1.00 5 .9 
.... n 12:30 pm -1.75 55.7 
" ... 15 5:00 pm -1.62 55 .2 
" .. .. 18 5 :30 pm - 1.00 5 .9 
" 25 6:00 pm -1:00 5 .9 
Oct?,ber :::: 2 1 :30 lJ In -0.00 62.7 
.... 9 ~ :OO am -0.00 62 .7 
" ... . 16 12:00 m -1.00 5 .9 
" .... 22 9 :30 a m -0.75 59.7 
" .... 2!} 2:00 p m - 4.25 46.4 Mill dam below e-aug-
" .. .. 25 9:20 pm -~.25 ~.4 ing station broke 
" ... . 26 6 :30 a m ' - 5.25 42.6 and lowered surface 
" .... 26 8 :20 am -4.00 47 . ~ of water. 
" .... 26 9 :15 a m -3 .25 50. 3 
" ... . 26 · 2::30p m -3 .00 51.3 
" 27 :20am -3.75 48. 3 
N o,:~mbel:: : 1 7 :30 a m -0. 25 61. 7 
. ... 1 12:15 p m -0.00 62. 7 
" ... . 1 6 :00 pm r 64.6 " . . . . 2 12:00 m 1.00 66.5 " .... 2 6 :80 pm .50 64 .6 " .. .. 3 12:15 am L. 25 67.7 After light rain. " .... 3 12:00 m 1.00 66 5 
" .... 3 5:15 p m tOO 66 .5 ., 
.. .. 6 6 :30 a m 1.50 .7 After light rain. 
" .... 6 12 ::30 pm r50 6 .7 , .... 6 6 ::10pm 2.00 70.4 " ... . 7 7:\,Oa m 1. 75 69.7 
" .. .. 7 11:45am too 70 . 4-, 
... . 7 6:00 p m 1. 7~ 69 .7 
" .... 7:15 a m V-OO 66.5 Colder weather. 
" .... 5 :30 p m 2.25 71.4 Warmer wea t her. 
" ... . 9 - - am f1.50 68. 7 Colder weather. 
" .... 9 12:80 pm 2.00 70.4 
" .. .. 13 6:45 pm f1.25 67.7 
" ... 14 2 :-l5pm 1. 75 69.7 
" ... 15 7 :15 a 111 V·OO 66 .5 " .... 15 11: 45am 1.25 67. 7 
" .... 15 5:80 pm T2.00 70.4 
" .... 16 7 :00 a m rg 69 .7 " .. .. 16 12::30 p m .7 " .... 16 6 :15 p m 1.25 67. 7 S nowing. .. .... 17 7:20 a m 2.00 70.4 Freezing. .. .... 17 12:00 m 1. 75 69. 7 .. . ,. 17 5:80 pm 2.00 70.4 
" .... 1 7 ;45 am f'25 67. 7 
" .. .. 1 1:-l5pm 1.50 6 .7 
" ... . 1 6:20 a m 1. 75 69. 7 
" .. .. 20 7 :00 am r~ 67.7 .. .... 20 12:00 m 1.50 6 .7 .. 
.... 20 5:30 p m 1 75 69 .7 
.. 21 7:30 a m 1:25 67. 7 Light thaW'. 
I 
" .... 21 12:15 pm f"25 67.7 .. 21 5 :30 pm 1.00 66. 5 Snowing. , 
" 22 7:15 a m 5.50 ~ . O 
LITTLE COTTONWOOD C REE K, AT M O UTH OF CANYON. 
DATE. Gau~e, Dis. 
Heig t charge REMARKS. 
IDay .' 
in in 
Month. Hour. inches. sec. -ft. 
1893. 
12 9 :00 a m 0.00 60.2 August .......... 
August . . . . . 20 5:00 p m -1.00 58 .1 
September . . . ... . 5 12:00 m -3.25 53.5 
September . . , ... 25 4 :00 pm - '. 60 50 .2 
October .. ....... 5 4:00 p m -3.00 54.0 
October 26 2:00 pm -3.50 53.0 
November . .. . : :: : 15 2 :00 p m t1.:iO 63 .3 After light rain. 
NOTE.-Tha writer is indebted to F. K. Gillespie, of a.lt L a ke City, for reading 
the gauges on the Cotto nwood creeks. 
SEVIER RIVER , AT LE A MI GTON , UTAH . 
(Drainage area, 5,595 square miles.) 
DISOHARGE. 
MONTH. 
Max. Min. Mean 
sec. -ft. sec. -ft. sec.-ft. 
Total 
for 
month, 
acre-ft. 
RUN-OFF. 
sec. -ft. 
Depth, I Pe~ inches. sq. mile, 
-----------1- ------- --- - 1---- - 1--- ----
1889. 
,,"ugust 23 to' 31 .. .... .... .. 
eptember .... . . . . ........ . 
October . .. .... ..... .. . .... . . 
November .. . . .. .. . . . ... . . . . 
December .. .. . . . . .. . . .. . .. . 
1890. 
i:b~~~;'y : : : : : :: : : ::: :::: ::: 
I~~;:i!ii ::: ;: tii 
1891. 
~~i:?/:)!;;! :: .. :: 
60 
80 
160 
«4-
526 
1.05 
1,140 
690 
976 
2,329 
2,206 
6+9 
185 
185 
362 
403 
649 
772 
77~ 
772 
608 
1,386 
1,UO 
40 
48 
48 
210 
2 0 
2 0 
567 
567 
608 
976 
649 
1 5 
150 
150 
1 5 
321 
403 
649 
772 
526 
526 
608 
567 
48 
53 
111 
274, 
395 
625 
713 
630 
726 
1,705 
1,250 
346 
153 
157 
310 
373 
509 
735 
772 
618 
503 
1,114 
952 
2,952 
3,153 
6,826 
16,303 
24,292 
38,437 
39,571 
. ,745 
43,197 
104" 57 
74,375 
21,279 
9,409 
,345 
19.050 
2!,100 
31 320 
45,202 
402, 4,6 
;)8,007 
29,92 
68,511 
56,6' 4 
.01 
.01 
.02 
.05 
·.08 
.13 
.13 
.13 
.14 
35 
.2:i 
.07 
.03 
.03 
.06 
.07 
1.05 
.15 
.14 
.13 
.10 
.23 
.19 
.008 
.009 
.019 
.049 
.071 
.11 
.13 
.11 
.13 
.31 
.22 
.06 
.03 
.03 
.06 
.07 
.09 
.13 
.14 
.11 
.09 
.20 
.17 
M.ONTH. 
PANI H F ORK, IN C AN YON, UTAH. 
(Drai nag e area, 670 square miles.) 
DISCHARGE. 
---- --- ----,-----
Max. 
ec.-ft. 
Min. 
ec.-ft. 
Mean 
sec.-ft. 
Total 
for 
mouth, 
acre .ft. 
R N - OFF. 
Depth, 
inches. 
Per 
sq. m ile. 
sec . -ft. 
----------- 1------ ---- -----1----- ---- ----
1 9, 
September . .. . .... . . . .... . 
October ... .. . . ... . .... .. .. . 
November . . .... .... ...... . . 
December .... . .. . .. . .. .. . . 
190 . . ... .. ... ... . . .. ... . 
Janua ry . .. . . .. . .. . . .... . . . . 
February . . .. ..... . 
March .. . ........ . .... ... .. . 
~~i.l .:: : .. .. : .. ::::: :: ::::. :: :: 
June .. . ... . .... ... . .. . . .. . 
July .. . .. .. . .. .. . . . . ..... . . . 
August . .. . . . . .. .. ....... . 
8eptem bel' . .. . . .. . .... .... 1 
October ... .. . . ... . . . ....... . 
November .... .. .... . ...... . 
December . . . . . . .... . . .. .. . . 
70 
70 
70 
70 
2:10 
95 
~155 
770 
1.040 
:155 
!)90 
2 
95 
95 
50 
50 
45 
50 
45 
50 
50 
50 
50 
150 
:{55 
110 
, 2 
50 
50 
50 
50 
50 
50 
62 
6a 
67 
68 
76 
143 
7 
777 
205 
114 
6. 
63 \ 64 50 
50 
2,975 
3, 13 
:1,153 
4,120 
4.1 2 
• . 21 
.79' 
23,026 
47.7 5 
12.197 
7.011 
3,837 
8,750 
a,938 
2,975 
3.075 
PROVO RI VE R ABOVE PROVO, U TAH. 
(Drainag e area, 640 square miles.) 
. MONTH . 
D ISCHARGE .. 
Total 
for 
Max . Min . Mean m on th, 
ec.-ft . sec.-ft . ec.-ft. acre-ft . 
.g 
.11 
. 09 
.12 
.12 
.12 
.25 
.64 
1 .34 
.34 
.20 
.11 
.10 
.11 
.08 
.09 
.07 
.09 
' 10 
.10 
.11 
. 21 
.5 
1.15 
.31 
.17 
.10 
.09 
.10 
.07 
.07 
RUN-OF F . 
DEl th , Pel;' inc~e . Iq . m lle, 
sec .-ft. 
----------- ---- ---- ----1------1---- ----
1 9. 
July 27-31.. . . . . ... . .. ... .. . . 
Augu t .. ....... . . . ... .... . 
eptember . .... . .. . . ... . . 
October . .. .. ..... . ... . . .. . . 
November .. ..... . .. .. . . . .. . 
December . . . .. . . .... . . . . 
1 90. 
January . . ... . .. . . ...... . . . 
February . . .. .. . . . .. . 
March ... . . . .... ..... . 
April . .. .. . . .. ... . . . . .. . .. . 
May . . .. .. . . .. ....... . ... . 
June ... .... . ... . ..... . . . ... . 
July .. . . . . . . .... ... .. . , . .. . 
August . '" ... ... ... ..... . 
Septe mber ....... . .... . . . . 
October . ... . . .. ...... . . ... . 
November . . . ... .. . .... .. . . 
December . .. .. .......... .. 
1891. 
January .. .. . . . . . ..... . . ... . 
February . . . . .. ... .. . .. ... . . 
March . . . .... . .. ... . . .. .... . 
April ..... . .. ... . . . . . .... .. . . 
May .. . ... . . . .... .. . ... . 
June . .. ... ... .. . 
150 
H9 
174 
200 
2 
6:10 
700 
564 
700 
1,240 
2.1 0 
2.260 
4'0 
2SO 
280 
330 
330 
330 
280 
500 
1,316 
930 
1,70' 
1,470 
149 
144 
H4 
174 
200 
240 
200 
280 
240 
500 
1.:116 
440 
280 
240 
240 
20 
2SO 
240 
240 
280 
2SO 
2SO 
851 
51 
150 
145 
150 
ISO 
224 
"' 
:.l05 
377 
519 
40 
1,926 
1,1 " 314 
252 
244 
304 
303 
293 
25~ 
311 
'92 
478 
1,226 
1,190 
9,225 
.917 
,,925 
11,070 
13,32 
23613 
1 ,751 
20,923 
31,990 
49,980 
11 ,450 
70,4.s 
19,311 
15,49 
14,520 
1 .700 
18,020 
18,020 
15,682 
17,240 
30,258 
28,430 
75,399 
70, 05 
. 27 
.20 
.26 
.32 
.39 
.69 
.. 55 
.61 
.94 
1.46 
3. 47 
2 .06 
. 56 
.45 
.43 
. 55 
.53 
.53 
.46 
.50 
.89 
.83 
2.21 
2 .07 
.23 
3 
.2:3 
.2 
.::l!) 
.60 
.48 
.59 
. 1 
1. 32 
3 .01 
1. ~ 
.49 
.39 
. .s 
. -47 
.46 
. 40 
. .s 
.77 
. 75 
1.92 
1 .86 
\VEBER Rl\' ER, iN GANYON A BO' E UINTA, UTAH. 
(Drainage area, 1,600 quare miles.) 
I DISOHARGE . RUN-OFF . 
Mo TH . 
1 9. 
( c tobel' 1:3 to 31 ......... . . , 
ovember ...... .. .. . . . . ... . 
Decembe r . ..... . . 
190. 
J a uual'Y· ...... .... .... ... . 
Febl,ua ry . ........ . ... .... .. 
M r c h .... . .. . . .. .. . . . 
April . ... . .. .. . .. . ..... .. 
l\'lay . .. . .. .. ........ . . . . ... . 
J une . .. .. .. ...... .. .... .. .. 
Ju ly. . . . . .... . ... ....... . 
August, . .... . .. .. . ... . .. . . . . 
eptember . 
() tohe r .. .. .... .... .. .... .. 
ovenlher . ... .. .. .. . .. . ... . 
December .. .. . .. ... .. 
1 91. 
J a nuary . ... ... .. ..... .. 
February . . . ....... ... . ... . 
March ... . . . . . .. .. . . ....... . 
April .... .. . . ... ...... . .. . . . . 
May . . . . .. . . .. . .. . .... . .... .. . 
J uue . ... ..... . .... .. .. .... . . 
Max . Min . Mean 
sec.-ft . sec .-ft. sec . -ft . 
Total 
for 
Illonth, 
acre-ft. 
Depth, 
inches. 
Per 
sq. mile, 
sec . ft. 
---- ---- ---,---1 --- ---
290 
290 
15 
15 1,mo 
2,130 
4,280 
5,465 
3,635 
1,220 
450 
290 
450 
340 
340 
t50 
1,220 
1.220 
2.420 
(,655 
2,225 
1;30 
160 
200 
290 
200 
200 
970 
3,470 
1,220 
290 
200 
240 
200 
290 
240 
290 
290 
450 
520 
1,940 
1,135 
1 1 
208 
430 
4.57 
5t7 
1,091 
2,1 4 
4,528 
2,017 
549 
280 
265 
:331 
29 
290 
303 
i61 
625 
1,502 
2.752 
1,621 
11,131 
12,376 
26,"5 
2 ,105 
30,358 
67,096 
129,943 
27 ,472 
120,011 
33,763 
17,220 
15,750 
19, 50 
17,720 
17, 30 
1 ,63t 
Z5.586 
:38,437 
89,369 
169,250 
96,4t9 
.13 
.14 
.31 
.3:3 
.36 
.79 
1.52 
3 .26 
1.4.1 
.40 
.20 
.18 
.22 
.21 
.21 
. 23 
.30 
.45 
1.05 
1.98 
1.13 
.11 
.12 
.27 
.29 
.34 
.68 
1.36 
2.83 
1.27 
.34 
.1 
.17 
.21 
.1~ 
.18 
.19 
.29 
.39 
.94 
1. 72 
1.01 
OGDEN RIVER, AT POWD E R MILL, UTAH. 
(Drainage area, 360 quare mile .) 
DISOHARGE. R U N - OFF. 
Total 
MONTH . fOl' I Per Max . Min . Meall , month, Depth, 
·ec . -ft . aec . -ft . sec. -ft . aCl'e-ft. inche sq . mile, sec . -ft. 
--- ----
I ' '9 . 
~ ng U"'t 9 to :11 . ... .... .... .. 60 40 :'>0 3.075 .16 .U 
tJ:1¥f:T ··· ••• •••• · 70 50 5<1 :l ,094 .16 .U U5 70 9 5.473 .2 .24 25:1 60 .105 6.247 .3:3 .29 735 H:'> 4U 25,891 1.35 1.17 
1 90 . 
llt:;y;:·.·.··· ;; ••• .•.•  
510 289 2 23,493 1.22 1.06 
1,36( 399 680 :37,740 1.97 1.89 
1,401 362 97 60,147 3 .13 2.72 
1,919 1,068 1,«9 86,215 4 .49 ' .02 
2,178 1.475 1.81 111, 07 5.82 5 .05 
1,438 624 910 54,145 2.82 2 .53 
624- 326 45 28,167 1.47 1.27 
473 215 a12 19,188 1.00 .86 
O:~tr:r er . .... .. . . .. . . ... . 235 195 206 12,260 ,6( .57 
a26 215 26:> 16.290 .85 .74 £~~:::;~:~ ... : ::'.:.:::' .: .: ::~ .. :: ~ .: 267 ,n5 255 15,180 .79 .71 240 H,760 .77 .67 
MONTH. 
28 
BEAR RIVER, AT COLLINSTON, UTAH. 
(Drainage area, 6,000 square miles.) 
DIBCHABGE. 
Total 
for 
Max . Min. Mean, month, 
sec.-ft . sec.-ft. sec . -ft. acre-ft. 
RUN-OFF. 
De th, Pe~ 
inc£es. sq. mile, 
sec.-ft. 
-------1·-------- ------ -------
1889. 
June .. ...... . .. ... ...... .. . . 
July 2Uo 31 ... . ... . . .. . 
August ......... . . .. .. .. . .. . 
September ...... .. . ..... .. . 
October ....•.. . ..... . ••.... 
November .... . .... . ..... . . 
Dec~mber . .. . ....... . .... . 
190 . 
January .. ... . ... . ... . . . . . . 
February .• ... ...... ... . . . . .. 
March 2 to 31. . . .......... •. 
tfa;i~ .. :: ......... :: :. :::: :::: :: :: 
June .. . .... . . .. ... . ...... .. . 
July ........... . .•.. . .. . . 
August ............. ... .. . . . 
September . ............... . 
October .... . .......... . . 
November .......... . . .... . 
December ........... . 
1891. 
January .... ..•••.• . ..... . . . 
~~~~~a.~~.: : :::::: :::: :: :::: 
April 1 to 11 ..... . ...... . . . . 
May . .. .. ...••.. . .. . .. .. .... 
June .. . . .......... . ..... . . . . 
385" 
450 
610 
825 
1,000 
1,925 
" '~:8s0 
6,680 
8,220 
7,940 
4.,230 
2,060 
1,425 
1,665 
1,425 
1,545 
.... '340" 
385 
450 
610 
780 
955 
.... ·i',ooo· · 
3600 
6; 90 
4,«0 
2,060 
1,545 
1,310 
1,365 
1,365 
1,000 
'''2;200'' .. ' ''825'' 
2,340 1,425 
5,000 1,665 
5,000 4,020 
4,,720 2,480 
800 
362 
417 
509 
728 
848 
1,395 
1,500 
1,000 
3,188 
4,953 
7,924 
6,234 
3,250 
1,754 
1,344 
1,544 
1,4,03 
1,243 
1,000 
1,308 
1,766 
2,729 
4,569 
3,595 
4,7,600 
22,263 
25,645 
30,285 
44,772 
50.456 
85.792 
92,250 
55,500 
196,062 
29' ,703 
4,87.326 
270,923 
199,875 
107,871 
80,050 
95,000 
83,550 
76,500 
61,500 
72,594 
108,710 
162,375 
280,993 
213,902 
.15 
.07 
.08 
.09 
.14 
.16 
.27 
. 29 
.. 17 
.61 
.92 
1.52 
1.16 
.61 
.34 
.25 
.30 
. 26 
.24 
.19 
.22 
.34 
.51 
.88 
.67 
.13 
.06 
.07 
.08 
.12 
.14, 
.23 
.25 
.17 
.53 
.83 
1.32 
1.04, 
.54, 
.29 
.22 
.26 
.23 
.20 
.17 
.22 
.29 
.4,5 
.76 
.60 
